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CRT with enhanced Vertical resolution 



Field of the invention 

The present invention relates to a color picture display device comprising a 
cathode ray tube (CRT) having means for generation of at least two electron beams. Further, 
the invention relates to a method for operation of such a color picture display device. 

5 

Background of the invention 

Different types of cathode-ray-tubes (CRT) are known in the art. The most 
common type of CRT uses a so-called shadow mask for controlling the landing of the 
electron beams on the phosphors on the screen. 

1 0 The CRTs normally use several beams that are scanning together subsequent 

lines of the display screen. In most cases three beams are used for display of the three basic 
colors (R, G, B), each beam landing via holes in the shadow mask on respective red, green 
and blue phosphors present in the display screen. 

Many attempts have been made in order to improve the resolution and image . 

15 quaUty in CRTs. E.g. US 4 322 750 discloses the use of motion dependent liae interpolation, 
US 4 602 273 discloses the use of a progressively scanned line interlace and US 5 260 786 
discloses a sequentially line interlaced scanning. 

However, going to smaller spot sizes for high sharpness CRTs, the line 
structure becomes more visible, especially with interlaced scan. There is therefore still a need 

20 for resolution enhancement in CRTs, and e^ecially in the frame direction for tiie CRT, The 
frame direction is the direction perpendicular to the direction in which the lines are scanned 
on the screen. Particularly, there is a need for resolution enhancement in CRTs in which the 
phosphors for fee three colors are deposited as sequential stripes in line or frame direction on 
the screm. Further, several of the known methods for image enhancement are relatively 

25 costly and difficult to use in practice. 

In the early days of television, there were some attempts with color television 
displays using beams slightly shifted in the frame direction when sweeped in line direction , 
E.g. such a solution is presented in US 2 706 216. However, this known solution is focused 
on other types of problems than the present invention, and the requirements on CRT displays 
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were at tihie time much different from today's requirements. Further, the known solutions of 
this type are only usable for small display sizes. With larger sizes, the s^arate color stripes 
will be visible, which deteriorates the picture quahty. 

5 Summary of the invention 



■disgp^l^e-devicey-and-a method for nperation of the same, enahlins an enhanced image quality. 
The invention is defined by the independent claims. The dependent claims define 
advantageous embodiments. 



in the firame direction, wherein each of the electron beamis scans its corresponding phoi^hor 
strips, while tiieir landing points are shifted with respect to each other in the fimne direction, 
and interpolation is made of the color component data for driving the respective beams in 
order to provide the color component data corresponding with the shift in frame direction. 
1 5 However, the invention may likewise be used for CRTs with phosphor strips arranged in 

other ways, such as in line direction, or in other types of groupings, such as CRTs with dotted 
shadow masks, e.g. described in US 4 491 863. 



over the fields of an image, in such a way that the color lines of the even and the odd fields 
are interleaved. The means for diverging the landing points may be a quadmpole mounted on 

25 the neck of the cathode ray tube. The color beams may be diverged flexibly, and the beam 
spots may overlap each other scanning pattems both for interlaced and progressive scan may 
be enhanced. The proposed scaiming pattems result in an enhancement in line stracture for 
both still and moving images. The newly introduced pattems behave to a certain degree as a 
progressive scan pattern, so that both line crawl and detail flicker are reduced, 

30 In an embodiment the color video data used to control the beam intensity is 

interpolated in order to reduce or compensate for the shift of the landing points of the beams. 
This may be accomplished in that the video signal is de-interlaced, and after that, 
interpolations between firames are performed to compensate for the shift with respect to the 
original scan hne positions. The de-interlacing would normally be de-interlacing from fields 



It is therefore an object of the present invention to provide a color picture 



10 



The inventive device may be a CRT with a shadow mask and phosphor strips 



20 



The inventive device may also be a CRT without a shadow mask, such as a 
tracking picture tube. 

With the present invention, the image quality and resolution in a CRT could be 
greatly enhanced to a moderate cost. 

The basic idea is to distribute the color lines as far as possible equidistantly 
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to frames, and in the interpolation of individual color signals a poly-phase filter could be used 
to eliminate phase error caused by the shift of the beams. AltCTnatively, a memory to store 
only one or a few lines of the video signal may be used. The data of the stored lines are then 
used for the interpolations. 
5 l^a preferred embodiment, the phosphor deposits for each color are arranged 

along essentially parallel lines in a deposit direction, the deposit direction being different 
from the scanning direction, wherein the means for diverging the landing points on the screen 
diverges the beams in the deposit direction. Preferably, the scanning direction and the deposit 
direction are substantially perpendicidar. 

1 ^ The display device may comprise means for generating at least fliree beams, 

wherein in the direction other than the scamiing direction the landing points on the screen for 
at least two of the beams converge. For still pictures, the perceived resolution is then very 
good. If on an average the brightuess of the two converging colors roughly sum up to the 
brightness of the non-converged color, this way of scanning is perceived by the human visual 

15 transfer system like a progressive scanning pattem. A favorable property of progressive 
scanning is that moving objects are not sensitive to line crawl. Another advantage of this 
scanning scheme is that for a white horizontal line, the ampUtude of the luminance is 
distributed over the fields ia the frame, so the luminance of this line is generated at the field 
rate, which is higher than the frame rate. This results in reduced detail flicker compared to a 

20 normal interlaced pattem. 

The invention may be applied to a display device operating in an interlaced 
manner. In this way, flie frame rate is doubled compared to progressive scan, while the line 
frequency and the video bandwidth are kept constant. A higher firame rate is advantageous for 
visual perception, since the human eye is more sensitive to large area flicker than to detail 
25 flicker. Interlaced scanning reduces large area flicker, at the expense of increased detail 
flicker. The invention may also be ^plied to a display device opCTattag in a progressive 
manner. 

Many different types of interpolation means are feasible. E.g. a filter could be 
arranged for interpolation of the color component data for driving one of the beams. 
30 Alternatively, digital interpolation means may be used comprising a line or frame memory. 

These and other aspects of the invention will be apparent from and elucidated 
with reference to the embodiments described hereinafter. 



Brief description of the drawing s 
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In the drawings: 

Fig. 1 is a schematic overview of a color picture display device according to 

an embodiment of the invention; 

Fig. 2 is a schematic illustration of scanning patterns in accordance with prior 
5 art, where Fig. 2a illustrates an interlaced scanning pattern and Fig. 2b a progressive scanning 
pattern; 

T^4^^s-s^(^€msiic-i3;^\slt^^ 



a first embodimcait of the present invention; 

Fig. 4 is a schematic illustration of an interlaced scanning pattern according to 

10 a second embodiment of the present invention; 

Fig. 5 is a schematic illustration of an interlaced scaHiiing pattern according to 

a third embodiment of tiie present invention; 

Fig. 6 is a schematic illustration of an interlaced scanning pattern according to 

a fourth embodiment of the present invraition; 
15 Fig. 7 is a schematic iUustration of a progressive scanning pattern according to 

a fifib embodiment of the present invention; 

Fig. 8 is a schematic illustration of a progressive scanning pattern according to 
a sixth embodiment of the present invmtion; 

Fig. 9 is a schematic illustration of a first type of interpolation means usable in 

20 accordance with the present inventioi^ 

Fig. 10 is a schematic illustration of a second type of interpolation means 

usable in accordance with the present invention; 

Fig. 1 1 illustrates the effect of a magnetic field of a quadrupole on the landing 
points of the beams, as seen by a viewer in firant of the screem 
25 Fig. 12 is a schematic view of a part of a cathode ray tube with a magnetic 

quadrupole; 

Fig.'s 13a and 13b are cross sections id the vertical pane of Fig. 12 iUustrating 
the diverging of the beams by magnetic fields; and 

Fig, 14 illustrates an embodiment according to the invention with a rotation 

30 coil Jind a quadrupole. 

pescri ption of preferred embodiments 

With reference to Fig. 1, the invention generally relates to a color picture 
display device comprising a cathode ray tube (CRT) having a gun 1 for generating one or 
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more electron beams, a display screen 2 and a deflection unit 3 for deflecting the electron 
beams across the display screen. The display screen preferably comprises a plurality of 
phosphor elements to form different colors, and preferably red. green and blue. Each color 
groiQ) of phosphor elements forms a pattern on the screen, for example a pluraUty of parallel 
lines. The CRT is of the traditional type using a shadow mask. 

The phosphor lines are preferably arranged as stripes in the frame direction on 
the SCTeen. Other arrangements, such as stripes in a line direction, or in other words in a line 
scanning direction are possible as well. 

In a traditional color CRT with an in-line electron gun. the electron beams for 
the primary colors red, green and blue land on the same line of the screen, as is illustrated in 
Fig. 2 with the landing points R, G, B. The circles in Fig. 2 iq> to and including Fig. 8 with 
different shading indicate landing points R. G, B of the respective red, green and blue 
electron beams. If beams land on the same lines in line scanning directions, the landing 

points R, G, B are indicated by two or more circles next to each other in a horizontal 
direction in the drawings. In the vertical direction of the drawing, locations of the landing 
points in frame direction, indicated by arrow y, are shown. In embodiments, wherein landing . 
points differ between odd fields OF and even fields EP two subsequent fields are shown. • 
Traditionally, the screen is scanned line by line in sequence, from one end to the other. Such i 
progressive scanning is iUustrated in Fig. 2b. The distance Ay is the distance between two 
subsequent frame lines in the frame direction. With interlaced scanning, as is depicted in Fig.- 
2a, at first, for example, the odd field OF containing the odd lines of video data is scanned 
line by line (the left hand image of Fig. 2A), and after that the field EF containing liie even 
lines are scamied (right hand image of Fig. 2A), thereby creating an interleaved Ime pattern. 
In this way, the frame rate is doubled compared to progressive scan, as is illustrated in Fig. 
2b, while the line frequency and the video bandwidth are kept constant. A higher frame rate 
is advantageous for visual perception, since the human visual transfer system is more 
sensitive to large area fHcker than to detaU flicker. Interleaved scanning reduces large area 
flicker, at the expense of inweased detail flicker. 

One of the trends in CRT design is going towards higher display resolution. 
Therefore, the spot size (the cross-section of the elecfron beams with the screen) must be 
reduced. In doing so, the line scan structure becomes more visible both for interleaved and 
progressive pictures. With interlaced scamiing also the so-called line crawl artifact becomes 
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more dominant The line crawl typically occurs in image areas without detail (further 
referred to as flat areas). When the viewer tracks an object with vertical odd speed, the line 
structure becomes visible because the lines of two subsequent fields are seen at the same 
position (not 'interlaced*). This means that a flat area is no longer perceived as flat, but can 
be seen to consist of discrete lines. The line crawl is slso visible if there is no motion in the 
image (e.g. in a full white image), because the viewer can still track a vertical odd speed over 
the scrp'p^ti Thig is p ossible bec a use at those speeds flie line structure becomes visible. The 



lines seem to 'crawl' up or down. The line crawl causes an interlaced display to have 
restlessness, because any sudden eye movements cause the line structure to appear. The 
10 artifact is worst at critical velocities in frame direction of an odd number of frame lines per 
field, causing halving of the perceived line resolution. The frame direction is the direction 
perpendicular to the line scanning direction on the screen. In the OTibodiment of Fig. 2a, the 
static line distance LDg in frame direction is Ay, and hence the line distance at the critical 
velocity LDcv is 2 Ay. 

15 

In a first embodiment using an interlaced scan pattern, as shown in 
Fig.3 the electron beams for the primary colors red, green and blue trace in a line scanning 
direction subsequent phosphor color bars in the frame direction of the corresponding 
phosphor colors on the screen. The landing points R, G, B of the electron beams are spaced 

20 equidistantly apart in frame direction over a distance of 2Ay/3. In an odd field OF the 

respective electron beams scan, for example, the respective red and blue phosphors of Une Ln 
and at the same time the green phosphor of a next line Ln+i. In the subsequent even field the 
green phosphor of line Ln is scanned together with the red and blue phosphor of line Ln+i. 
Visibility of line structure and line crawl are reduced by distributing the scanned color lines 

25 equidistantly in the field direction, in such a way that the scanned lines of both fields are 
int^leaved. 

The landing points R and B are m this embodiment shifted by +2/3 and -2/3 of 
the height of a frame line Ay with respect to the landing point G for the green beam. 
Accordingly, for still pictures the perceived distance between two neighboring lines is 
30 reduced to Ay/3, and to 2Ay/3 for objects moving at a critical velocity of odd multiples of 1/3 
frame line per field. For correct picture portrayal, the color component data for controlling 
the red and green beam are preferably calculated for the new positions. In the embodiment of 
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Fig. 3, the static line distance LDs is Ay/3, and tiie line distance at the critical velocity LDcv is 
2Ay/3. 

In a second embodiment, illustrated in Fig. 4, the green beam is at the original 
position, but the beams for red and blue are shifted in opposite y-directions by over a distance 
5 Ay/2 of half a frame line. With still images, the line distance becomes then Ay/2.An n*^ line 
Ln, for example, is scanned by the green beam during the odd field OF, while a n+1* line 
Ln+i is scanned by the blue beam during the odd field OF and by the red beam during the 
evCTL field EF. The resulting summed brightness of the scanning of the red and blue beam of 
line Ln+i is rougjily the same as the brightness resulting from the scanning of line Ln of the 
10 green beam. This is based on the fact that the relative contributions to the brightness of the 
colors red, green and blue are approximately 0.3, 0.6 and 0.1, respectively. With objects 
moving at a critical velocity of an odd number of lines per frame, the maximum distance 
between the lines is doubled to 2x Ay/2 or one frame line. In the embodiment of Fig. 4, the 
static line distance LDs is Ay/2, so the line distance at the critical velocity LDcv is Ay. 

15 

In a tbird embodiment, as is illustrated in Fig. 5, the green beam has the 
original landing point G agaiiL Now, the red and green beams are shifted in a same direction 
over a same distance Ay, so over one frame line distance, with respect to the green beam, 
both landing on the same scanning line on the screen. For still pictures, the perceived 

20 resolution is then expected to be the same as for the pattern shown in Fig; 2a. If on an 

average the brightness resulting form the red and blue beams hitting the phosphors roughly 
sum up to the brightness resulting from the green beam this way of scanning looks like a 
progressive scanning pattern. A favorable property of progressive scan is that moving objects 
are not sensitive to line crawl. Another advantage of the scaiming scheme according to this 

25 embodiment is that for a white line in the line scaiming direction, which would be present in 
only one field of the scaiming pattern of Fig. 2a, part of the ampHtude of the luminance is 
shifted to the fiill firame rate. This results in reduced detail flicker compared to the normal 
interlaced pattern in Fig. 2a. In the embodiment in of Fig. 5, the static line distance LDs is Ay, 
and the line distance at the critical velocity LDcv is the same, i.e. Ay. 

30 

In a fourth embodiment, shown in Fig. 6, the grouping of the color beam spots 
are essentially the same as in the third embodiment discussed above, but the line distance is 
in this case halved compared to the situation in Fig. 3. Thus, this scanning pattern results in 
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an enhanced resolution in tite frame direction for still images. The static line distance LDs is 
Ay/2, and the line distance at the critical velocity LDcv is 3 Ay/2, so little reduction of line 
crawl is expected. 

5 The idea underlying the^present invention is also applicable for shadow mask 

CRTs in which the image is scanned progressively, and therefore two embodiments usmg 

— — _progressive-scanning-wiU4)e4iiscusse^ 

In Fig- 7 the shifts of the landing points R and B in frame direction y are 
+Ay/3 and -Ay/3, respectively, with respect to the landing point G. In Fig. 8, the landing 
10 points B and R are shifted in the same direction by Ay/2 with respect to G, both landing on 
the same line. 



In the table below, properties of the interlaced and progressive scanning 
patterns with shifted scan line positions of R and B are gathered for comparison: 

15 



Pattern 


Resolution in 
still image 


Resolution for 
objects 
moving at a 
critical 
velocity 


Shift of 
landing points 
RandB 


Overlapping 
landing points 
MTithin field 


Normal 
interlaced 


Ay 


2Ay 


0 


RGB 


Embodiment 1 
(Fig. 3)- 
interlaced 


Ay/3 


2Ay/3 


±Ay/3, T2Ay/3 


No 


Embodimait 2 

(Fig.4)- 

intorlaced 


Ay/2 


Ay 


±Ay/2, +Ay/2 


No 


Embodiment 3 

(Fig.5)- 

interlaced 


Ay 


Ay 


±Ay 


RB 


Embodiment 4 
(Fig.6)- 


Ay/2 


3Ay/2 


±Ay/2 


RB 
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Pattern 


Resolutioxi in 
«ti11 ima&e 

9UUU 


Resolution for 
objects 
moving at a 
critical 
velocity 


Shift of 
landing points 
RandB 


Overlapping 
anding points 
witiiin field 


uxtcriacea 










Embodiment 5 

(Fig.7)- 

progressive 


Ay/3 


Ay/3 


±Ay/3,TAy/3 


No 


Embodiment 6 

(Fig.8)- 

progressive 






±Ay/2 


RB 



10 



The critical velocities at which visibiKty of line crawl is at a maximum are 
different for tiie various embodiments as shown in the table above. In a system supporting 
variations of the landing point at video frequency, beam shifts could be changed in 
dependence on the amount of motion in the frame direction present locally in the video 
image, in such a way that line crawl is minimized. 

Preferably the color picture display device should further comprise means for 
interpolation of color video data used to control the beam intensity. By means of 
interpolation the video data maybe calculated correspondmg to the shifted landing points R, 
G, B. An embodiment of such interpolation means, especially suited for use witii shadow 

mask CRTs, is illustrated in Pig. 9. 

Tte operation of the interpolation means in this embodiment is as follows. In a 
first step, the video signal V, is d^interlaced in a first unit Gl from field to complete frames. 
In a second step (if the color in question is not shown at an integer frame line position) the 
15 individual color signals are interpolated and estimated from this progressive video signal 
using a poly-phase filter to eliminate the phase error between the video lines and the scan 
lines in the screen. In this step, the signals are preferably processed in parallel. For example, 
the primary red, green andblue color video signals could be processed in separate phase shift 

interpolators G2-G4, and finally suppUed to Ihe picture tube G5 for generating subsequent 

images. 

The embodiment presented above is based on de-interlacing on frame basis. In 
a low-end W-system e.g. a system based on a 50 Hz interlaced CRT, frame memories may 
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be too expensive. A cheaper solution is to use memories for only one or a few lines of the 
colors that are shifted to different positions. The minimum amount of storage edacity for a 
shifted color is one line memory per beam if only shifts in the direction of the previous video 
line are allowed. It is to be noted that backward interpolation can be applied, using only 
5 informationabout a current line and oiie or more previous lines, to all Has scanning patterns 
of Fig. 3-8. 

Tn Fi g. 10. another embod iment of the interpolation means is illustrated, 

comprising a filter (analog or digital) to perform the interpolation for a line of a video color 
component shifted in the direction of the previous video line. In Fig. 10, inter-line video 

10 interpolation is used, where 0<P<1, where p is the shift towards the previous original firame 
line as fraction of the original fiame line distance. A video signal Vi (not shown) is split into 
its color components Vc. Each color component Vcrequiring interpolation is processed as 
shown in fig. 10. The color component Vc is provided as an input for two branches. The first 
signal in a first branch is delayed in a line time delay circuit 8 and then multiplied with the 

15 shift value 1-p . The otiier signal in the second branch is multiplied with the shift value p. 
Finally, tiie signals are added again, and the resulting signal is provided as the color 

componen output Vco- 

The means for diverging landing points R, G, B on the screen 2 may comprise 
a magnetic quadrupole 4 to split a common scan line of, for example, a red green and blue 
20 electron beam on the screen into three separate lines, with the magnetic poles of the 

quadrupole 4 arranged as shown in Fig. 1 1. The effect is that the landing points R, B of two 
side-beams are deflected downwards and upwards, respectively. The landing point of the 
central beam G is unaffected. The north and south poles are indicated in Fig. 11 by N or S, 
respectively. 

25 In practice, the most convenient position for the quadrupole 4 is in between 

the gun 1 and the deflection unit 3 as shown in Fig. 12. However, this leads to the effect 
dq)icted in Fig. 13a. Upon deflecting the electron beams in the scanning direction &om left 
to right on the screen 2, the field of the deflection unit 3 has the effect of a lens 3' that acts in 
the vertical direction. This implies that if we use a quadrupole 4 positioned in between the 

30 gun 1 and deflection unit 3 to deflect the side-beams downwards and upwards, the lens 3' of 
the deflection unit 3 will counteract this effect. 

This leads to the foUowmg artefect Svqipose that the quadrupole 4 generates a 
predetermined vertical spacing between the landing points R, G, B of the red, the green, and 
the blue beams, in the center of the screen 2 where the deflection unit 3 is off and the action 
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of the lens 3' is therefore zero. Then, upon deflecting the beams, the deflection unit 3 will act 
as a lens and the vertical spacing between the landing points R, G, B of the beams will be 
reduced. So, a quadrupole 4 positioned in between iiie gim 1 and the deflection unit 3 will not 
suffice to spUt a scan line into three parallel scan lines for the red, green, and blue beams. 
There are several remedies for this problem: 

• Rotate the gun 1 sUghtly such that the beam trajectories are as depicted in Fig. 13b. 

• Addition of a small rotation coil 5 in between the gun 1 and the quadrupole 4 as shown in 
Fig. 14. When sending a small current flirough the rotation coil 5, this current will rotate 
the three electron beams that leave the gun 1 , having the same effect as rotating the gun 1 
slightly. So, this also results in the beam trajectories as deleted in Fig. 13b. 

• Locate the quadrupole 4 at the same location as where the action of the lens 3' of the 
deflection unit 3 is located. Then the lens 3' has no effect and a rotation coil 5 is not 
needed. In an embodiment the quadrupole coils are wound around a yoke ring of the 
deflection unit 3, 

The currents through the quadrupole and the rotation coil may be static 
currents (i.e. they are varying as function of time). Therefore, the quadrupole may also 
comprise permanent magnets. 

Specific embodiments of the invention have now been described. However, 
several alternatives are possible, as would be apparent for someone sldlled in the art. For 
example, different scanning schemes for the scanning path are possible. Still further, tiie 
implementation of the control method could be accomplished m different ways, such as in 
especially dedicated hardware or in software for control of already existing control means. 

Further embodiments are described in EP application number 02078782.6 
filed on 13 September 2002, the priority of which is claimed herein. 

In tibe desCTiption of the preferred embodiments above, reference has been 
made to specific colors. However, it will be appreciated by someone skilled in the art that in 
all the embodiments the order of the primary colors are mutually interchangeable. Still 
further, it would be possible to use other colors instead of the proposed ones. Still further, the 
invention could also make use of a different number of color generating beams, such as only 
) two independent beams, or four or more beams. 

It should further be understood that the discussed directions merely serves as 
examples, and e.g. tiie phosphor depositions may be arranged in eitiier vertical or horizontal 
direction, or any suitable direction in between. The same applies for tiie scanning direction. 
Usually, a video line is scanned in horizontal direction, the subsequent lines being scanned 
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jfrom a fiist line to a last line in vertical direction. However, for the scanning patterns 
proposed in this invention, the physical scan direction can be chosen arbitrarily. 

Such and other obvious modifications must be considered to be within tiie 
scope of the present invention, as it is defined by the appended claims. It should be noted that 
the above-mentioned embodiments illustrate rather than limit the invention, and that those 
skilled in the art will be able to design many alternative embodiments without departing fironi 
-fee-seope-of&e-^peaded-^ajfflS7-Ia-&e^laimsrai^4?^«nee-si^placed^ 



parentheses shaU not be construed as limiting to the claim. The word "comprising" does not 
exclude the presence of other elements or steps than those Usted in the claun. The word "a" or 
"an" preceding an element does not exclude the presence of a plurality of such elements. 
Further, a smgle unit may perform the fimctions of several means recited in the claims. 
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CLAIMS: 



1. A color picture display device comprising a cathode ray tube having means for 
generating at least two electron beams dedicated for different colors; a display screen, said 
screen having at least two different phosphor deposits for emitting Ught of different color 
when being hit by respective dedicated electron beams; means for scanning the electron 
beams over the display screen in a pattern of subsequent substantiaUy parallel lines, each line 
being scanned in a scanning direction, an intensity of each of the electron beams being 
controllable by respective color component data; means for diverging landing points on the 
screen for at least one of said beams with respect to an other of the beams in a direction other 
than the scanning direction; and means for interpolation of color component data. 

2. The display device of claim 1, wherein the means for interpolation interpolate • 
the at least one of the color component data substantially proportional to a shift of a landing 
point of a corresponding electron beam. 

3- Th® <^splay device of claim 1, wherein the phosphor deposits for each color ' 

are arranged along essentially parallel lines in a deposit direction, said deposit direction being' 
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different firom the scanning direction, wherein the means for diverging the landing points 
the screen diverges at least one of the beams substantially in the deposit direction, 



on 



^' The display device ofclaim 3, wherein the scanning direction and the deposit 

direction are substantially perpendicular. 

5. The display device of claim 1, wherein means for generating at least three 
beams are present, and in said direction other than the scanning direction the landing points 

25 on the screen for at least two of said beams converge. 

6. The display device of claim 1, wherein the landing points are diverged in 
d^endence on the color component data. 
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7. A method for operation of a color picture display device comprising a shadow 

mask cathode ray tube having at least two electron beams dedicated for different colors, and a 
display screen, said screen having phosphor deposits for emitting light of different colors 
when being hit by respective dedicated electron beams, comprising the stqps: 
5 scanning ofthe display screCTi by the electron beanas in a pattern of 

subsequent, substantially parallel lines, each line being scanned in a sc annin g direction; 

^ div_erging-landing-points-on4he-screen-for-at-le8ist-onaof-saidJ>eams — 

with respect to an other of the beams in a direction other than the scanning direction dijring 
said scanning; 

10 controlling a mtensity of each of tihe electron beanas by respective 

color component data; and 

interpolating the color component data in dependence on a shift of the landing 

points. 
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ABSTRACT 



A shadow mask color picture display device is provided comprising a cathode 
ray tube (CRT) having a gun (1) for generating at least two electron beams dedicated for 
5 different, colors and a display screen (2). The screen has pho^hor deposits for emitting Ught 
of different colors. The device has a deflection system (3) for scanning the electron beams 
over the display screen (2) in a pattern of subsequent, substantially parallel lines, each line 
being scanned in a scannmg direction. The device further comprises means for diverging the 
landing points on the screen for at least one of the beams with respect to one of the other 
10 beams in a direction other than the scannmg direction, and means for interpolation of color 
video data, used to control the beam intensity, in order to reduce shift errors due to the 
diverged beams. 

Further, a method for operation of such a color picture display device is 

disclosed. 
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Fig. 1 
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Fig. 7 




Fig. 8 



PHNL021228 

5/7 




PHNL021228 ^ 

7/7 





Fig. 13b 



Fig. 14 
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